6 personAlIty CoMpensAtes for IMpAIred QuAlIty of lIfe And soCIAl funCtIonInG In pAtIents wIth psyChotIC dIsorders who experIenCed trAuMAtIC events lindy-lou boyette, daniëlla van dam, Carin Meijer, eva velthorst, wiepke Cahn, lieuwe de haan for Group Schizophrenia Bulletin 2014; accepted for publication FFM a n d t r au M at i c e x per i en ce s 6 abstract Background Patients with psychotic disorders who experienced childhood trauma show more social dysfunction than patients without traumatic experiences. However, this may not hold for all patients with traumatic experiences. Little is known about the potential compensating role of Five-Factor Model (FFM) personality traits within this group, despite their strong predictive value for social functioning and well-being in the general population.
Methods
Our sample consisted of 195 patients with psychotic disorders (74% diagnosed with schizophrenia) and 132 controls. Cluster analyses were conducted to identify and validate distinct personality profiles. GLM analyses were conducted to examine whether patients with different profiles differed in social functioning and quality of life (QoL), while controlling for possible confounders. Mediation models were tested to assess potential causal links.
Results
In general, patients with higher levels of self-reported traumatic experiences (PT+)
showed lower QoL and more social withdrawal compared to patients with lower traumatic experiences (PT-). Two clusters reflecting personality profiles were identified. PT+ with the first profile (lower Neuroticism and higher Extraversion, Openness, Agreeableness and Conscientiousness) presented higher levels of QoL and better social functioning in several areas, including less withdrawal, compared to both PT+ and PT-with the second profile. PT+ and PT-with the first personality profile did not differ in QoL and social functioning. Mediation analyses suggested that personality traits mediate the relation between traumatic experiences and QoL and social withdrawal.
Conclusions
Our findings indicate that personality may 'buffer' the impact of childhood traumatic experiences on functional outcome in patients with psychotic disorders. 6
IntroDuctIon
A substantial proportion of patients with psychotic disorders have experienced traumatic events during childhood. In their meta-analysis, Varese et al. (2012) found that patients with psychotic disorders were 2.7 times more likely to experience childhood trauma compared to individuals from the general population.
In addition to potential impairment due to psychotic illness, childhood trauma may affect patients' ability to function socially. Earlier studies indicate that patients with psychotic disorders and a history of trauma show more social dysfunction compared to patients without exposure to trauma (Lysaker et al., 2001; 2005 In order to examine whether the effect of childhood trauma on social functioning and subjective QoL would differ depending on FFM personality traits, we aimed to 1) examine whether both subjective QoL and social functioning is generally lower in patients with psychotic disorders who report higher levels of childhood traumatic events compared to patients with lower levels of self-reported traumatic experiences, 2) to identify distinct personality profiles within the group of patients with higher levels of traumatic events and to validate these personality profiles in patients with lower traumatic experiences and in healthy controls, and 3) to examine whether subgroups of patients with different levels of traumatic experiences with different personality profiles differ in subjective QoL and social functioning, when possible confounders, such as psychotic symptoms, are controlled for. Finally, in order to clarify the nature of the relationship between childhood trauma, personality and functional outcome, mediation was tested. The Dutch version of the NEO-FFI (Hoekstra et al., 1996) was used to assess the FFM personality traits (Digman, 1990; McCrae, 1992 Higher scores on the WHOQOL-BREF indicate higher levels of subjective QoL.
MethoD

Instruments
The Social Functioning Scale (SFS) (Birchwood et al., 1990 ) was used to assess social functioning over the past three months. The SFS has been widely used to measure areas of functioning essential for successful community maintenance, as reflected by To identify subgroups of individuals with similar FFM personality traits, a hierarchical cluster analysis was performed within the PT+ group. Choice of number of clusters was based on the dendogram and the number of subjects within each cluster. Clusters with profiles that contained less than 10 individuals were not considered optimal.
Analyses
Differences in FFM traits between the profiles were assessed with independent sample T-tests. To examine whether the profiles found in the PT+ group could be replicated in other groups, cluster analyses with a forced number of clusters were conducted in the PT-group, and repeated in the subgroup of healthy controls with lower levels of traumatic experiences (CT-). Separate cluster analysis in controls with higher levels of traumatic events (CT+) was not feasible because of insufficient sample size (N = 24).
6
Chi-square tests were conducted to examine whether PT+ and PT-, and PT-and CT-, differed regarding personality profile divisions.
Subsequently, within the PT+ group, Chi-square tests and T-tests were conducted to examine possible group differences in socio-demographic and clinical characteristic between patients based on cluster membership, and Mann-Whitney U tests were conducted to examine differences regarding severity of trauma and psychotic symptoms. Variables that differed between personality profiles were entered as covariates in MANCOVA. To further explore the potential compensating role of FFM personality traits, analyses were repeated for subgroups of patients with and without trauma and with different personality profiles.
Finally, mediation analyses were performed a posteriori to explore whether FFM traits mediate the relationship between traumatic experiences and 1) overall QoL, 
results
Sample characteristics
Differences in QoL and social functioning between PT+ and PT-
MANOVA showed that patients in the PT+ and PT-groups differed in terms of QoL (F = 3.42, p = 0.010, Wilks' Lambda = 0.93, ηρ² = 0.07); differences were found for all individual scales: the physical (F = 9.13, p = 0.003, ηρ² = 0.05), psychological (F = 9.66, p = 0.002, ηρ² = 0.05), social (F = 9.73, p = 0.002, ηρ² = 0.05) and environmental 
Personality profiles
Results of hierarchical cluster analysis suggested two different personality profiles within PT+. Profile 1 represented 33% (N = 37) and profile 2 represented 67% (N = 75) of the PT+ participants. Profile 1 had lower Neuroticism (t = -6.27, p < 0.001, η² = 0.26),
higher Extraversion (t = 7.24, p < 0.001, η² = 0.32), higher Openness (t = 4.90, p < 0.001, η² = 0.18), higher Agreeableness (t = 3.02, p = 0.003, η² = 0.08) and higher Conscientiousness levels (t = 6.80, p < 0.001, η² = 0.29) than profile 2.
Cluster analysis with a forced two cluster solution was then conducted within PT-.
Profile 1 represented 55.4% (N = 46) and profile 2 represented 44.6% (N =37) of PT-.
Profile 1 had lower Neuroticism (t = -11.23, p < 0.001, η² = 0.61), higher Extraversion (t = 7.07, p < 0.001, η² = 0.38), higher Agreeableness (t = 2.48, p = 0.015, η² = 0.07) and
higher Conscientiousness levels (t = 6.95, p < 0.001, η² = 0.37) than profile 2. There were no differences in Openness levels.
The procedure was repeated in controls with lower traumatic experiences (CT-, Chi-square tests showed that PT+ were less likely to be allocated to personality profile 1 than PT-(χ² = 8.79, p = 0.003, φ = -0.22). There was a trend difference in personality profile divisions between PT-and CT-(χ² = 3.39, p = 0.065, φ = -0.14).
Concluding, although similar clusters are found in all three groups, the proportion of participants allocated to the personality profiles differ between groups.
Characteristics of profiles in PT+
There were no differences in socio-demographic and clinical characteristics between PT+ with profile 1 (PT+/1) compared to PT+ with profile 2 (PT+/2). Also, personality profiles did not differ from each other in terms of severity of traumatic events, as measured by the original or total CTQ-SF scales. However, there were differences in psychotic symptom levels: the PT+/1 subgroup had lower levels of negative symptoms (Z = 3.72, p < 0.001, r = 0.36), excitement (Z = 2.62, p = 0.009, r = 0.25) and emotional distress (Z = 2.91, p = 0.004, r = 0.28). The NEO-FFI, JTV and PANSS scores of PT+ with profile 1 and 2 are provided in table 3. ¹ PT+: patients who experienced higher levels of traumatic events, personality profile 1: N = 37, profile 2: N = 75 ** p < 0.01, *** p < 0.001, compared to personality profile 1. MANCOVA was repeated for social functioning. PT+ with different personality profiles differed on social functioning, when symptom levels were controlled for (F = 3.63, p = 0.002, Wilks' Lambda = 0.76, ηρ² = 0.24). Differences were significant for withdrawal (F = 12.42, p = 0.001, ηρ² = 0.12), interpersonal behavior (F = 18.85, p < 0.001, ηρ² = 0.17), pro-social activities (F = 7.54, p = 0.007, ηρ² = 0.08), independenceperformance (F = 8.28, p = 0.005, ηρ² = 0.09) and recreation (F = 4.56, p = 0.035, ηρ² = 0.05), with better social functioning in PT+ with personality profile 1.
Differences in QoL and social functioning between profiles in PT+
Comparison of different levels of traumatic experiences and different personality profiles
Comparing PT+ with profile 1 to PT-with profile 2, MANCOVA revealed significant differences in QoL (F = 7.60, p < 0.001, Wilks' Lambda = 0.67, ηρ² = 0.33), when controlling for symptom levels (negative symptoms: Z = 3.60, p < 0.001, medians resp. 8 and 12). All but the environmental domain of QoL reached statistical significance: the physical (F = 22.72, p < 0.001, ηρ² = 0.26), psychological (F = 19.73, p < 0.001, ηρ² = 0.23) and social domain (F = 7.44, p = 0.008, ηρ² = 0.10). PT+ with personality profile 1 reported higher QoL. MANCOVA also showed a statistical significant result for social functioning (F = 2.47, p = 0.028, Wilks' Lambda = 0.76, ηρ² = 0.24). Individual scales to reach statistical significance were withdrawal (F = 12.04, p = 0.001, ηρ² = 0.16), interpersonal behavior (F = 11.33, p = 0.001, ηρ² = 0.15), pro-social activities (F = 7.99, p = 0.006, ηρ² = 0.11), independence-performance (F = 8.48, p = 0.005, ηρ² = 0.12), independence-competence (F = 5.21, p = 0.026, ηρ² = 0.08) and recreation (F = 4.04, p = 0.049, ηρ² = 0.06), with better social functioning in PT+ with profile 1 compared to PT-with profile 2.
MANCOVA showed no statistical significant differences in QoL and social functioning levels between PT+ and PT-with profile 1, when controlling for symptom levels (disorganization: Z = 2.13, p = 0.033, medians resp. 13 and 11; emotional distress: Z = 2.04, p = 0.041, medians resp. 11 and 10). 
DIscussIon
The results of the present study demonstrate that patients with psychotic disorders with higher levels of childhood traumatic experiences generally report lower subjective QoL and show more social withdrawal than patients with lower self-reported traumatic experiences. Within the group of patients with higher levels of traumatic experiences, two distinct personality profiles were identified, which for the largest part could be FFM personality traits generally only become stable until individuals reach their early thirties (Costa and McCrae, 1994) . The results of the current study showed betweengroup differences in division of personality profiles in patients with different levels of traumatic experiences (PT+ were less likely to be allocated to personality profile 1 compared to PT-). Mediation analyses corroborated that higher levels of traumatic experiences are generally related to higher Neuroticism and lower Extraversion, Agreeableness and Conscientiousness in patients with psychotic disorders. These traits were found to partially mediate the relationship between traumatic experiences and subjective QoL. Particularly Extraversion was found to mediate the relationship between traumatic experiences and withdrawal.
In sum, the results of the current study suggest that, although higher levels of traumatic experiences are generally indicative of personality traits associated with more impairment in subjective QoL and social functioning, for a subgroup of patients, 6 the impact of traumatic experiences may be 'buffered' by alternate personality traits.
Since the findings of the current study showed that socio-demographic characteristics, with different personality profiles were found to differ in terms of levels of negative symptoms, excitement and emotional distress, these were corrected for in the analyses.
Also, we aimed to diminish the possible impact of psychotic illness on personality trait assessment by using representative patient comparison groups.
A first limitation of the present study is that our patients, who were able and willing to give informed consent and collaborate with study procedures, may not representative for the group of patients with psychotic disorders as a whole. Indeed, most patients in this study showed lower levels of psychotic symptoms. Also, most participants reported lower levels of traumatic experiences, although very few patients (1%; N = 2) or controls (9.1%; N = 12) reported no maltreatment at all (more detailed information on reported levels of traumatic experiences is provided in Appendix 2). Consequently, the dichotomization procedure used in the current study resulted in a fairly low cut-off for traumatic experiences. There is something to be said for low cut-off values for traumatic experiences (since 'sometimes' experiencing abuse or neglect may have serious consequences indeed), but our low cut-off may have inferred generalization to other studies which upheld more stringent definitions of trauma. This may also explain the modest relation between traumatic experiences and social functioning found in the current study. Although the current cut-off procedure for traumatic experiences in patients with psychotic disorders has been used before (Heins et al., 2011) , further research on its validity is required.
A further limitation is that we have scarce information on the nature of the reported traumatic experiences. For example, we have no information on who the inflictor was (for instance a stranger or a caretaker), which may have affected the impact of traumatic experiences. Also, all administered questionnaires were self-report measures, which are liable to self-report bias. For example, florid delusions may have influenced the self-report ratings for some patients. In this regard, the relatively low levels of symptoms in our present sample may be considered an advantage.
Finally, the broad dimensions of the FFM make the NEO-FFI less suitable for potential future studies of underlying causal mechanisms. Psychobiological models of normal personality, such as conceptualized in the Temperament and Character Inventory (TCI) (Cloninger et al., 1994) , may be more suitable in this regard. In general, the cross-sectional, non-experimental design of the present study entails that caution should be applied regarding conclusions of causality.
The message conveyed in this study is meant to be a positive one. By examining normal personality traits, we identified a group of patients with psychotic disorders who, despite their experience of both childhood adversity and psychosis, are more content and engage more with others than might be first expected. Our findings indicate that trauma is not inevitably related to negative outcome in patients with psychotic disorders and that further study of underlying mechanisms is warranted. 
